Career progression is often associated with migration and/or industry change, but the relationship between the two, and their effect on the earnings and career satisfaction of recent graduates are not well understood. We analyse the relationship between migration and inter-industry mobility using longitudinal microdata on 5,000 recent UK graduates who finished their studies in 2002/03, and who were surveyed 6 months and 3 ½ years after graduation. We define migration as a move of more than 15 km from the location of employment, and analyse the effects of a locational move in conjuction, or in the absence of, a change in industry. We allow for the possibility of selection bias, whereby unobservable characteristics may lead graduates to both change their location and/or industry, and earn a higher or lower salary, by estimating a treatment effects model with multinomial choice. Our results indicate that the effect on both earnings and career satisfaction of a change in location is positive, and there is a strong negative effect associated with changing both location and industry. The results also show that the subject of study is an important determinant of both migration choice and career outcomes for UK graduates.
Introduction
University graduates are a special category of job seekers in that they are highly educated and, as the literature on graduation migration has shown, also highly mobile (Whisler et al., 2008; Faggian and McCann, 2009 ). In a study based on longitudinal data for graduating classes from the late 1970s to the early 1990s, Kodrzycki (2001) finds that college graduates are at least twice as likely to move from the US state where they attended college or high school than young adults with fewer years of schooling. These characteristics mean that graduates are particularly interesting for the analysis of regional economic growth. For instance, show that universities can act as a conduit to attract human capital into a region, while Abel and Deitz (2009) find that colleges and universities help raise human capital levels by increasing both the supply and demand for skilled labour. This occurs as universities tilt the structure of local labour markets towards occupations that are more human capital intensive (Beeson and Montgomery, 1993; Abel and Deitz, 2009 ).
There is also a great deal of policy interest in the career paths of graduates, particularly in the light of recent government policy on higher education in the UK. Following the significant expansion in higher education provision in the 1990s, the then Department for Education and Skills (DfES) commissioned a survey on the career paths of graduates, entitled the "Class of '99" (Purcell et al., 2005) . The authors find that, immediately after graduation, almost half of the 1998/99 cohort were working in non-graduate occupations, that is, occupations that do not require a graduate degree, although this proportion fell to 15% four years after graduation.
1 There is also a mismatch between the subject studied and the field of work; a recent study by the Chartered Institute of Personnel and Development (CIPD) shows that 46% of the graduates are currently working in a field different form the one for which they are qualified (CIPD, 2010) .
The difficulties encountered by new graduates have been found to be highly subject specific. For instance, recent research on creative arts graduates shows that many struggle to find a graduatelevel job outside of the creative sector (only 49% achieve this), while earnings are less than those of other graduates in both the creative and non-creative sectors (Comunian et al., 2010) , a situation that persists into the medium term (Abreu et al., 2011) . The DfES analysis also found that career paths are strongly related to subject studied; the percentage of graduates in nongraduate occupations is lower in medicine, education and engineering, and higher in the arts and humanities.
These findings raise interesting issues regarding the sources of variation in the career paths of graduates, such as how do migration and/or a change in industry of employment help to shape graduate earnings and career prospects, and how do personal characteristics such as age, gender, ethnicity and degree characteristics affect this choice. So far there has been little research on graduate migration in conjunction with industry change, other than the descriptive analyses discussed above. This is also true of the literature on migration more generally; few studies have extended the migration framework to incorporate both locational and industry change, Gallaway (1969) , Nakosteen and Zimmer (1982) , Shaw (1991) and Krieg (1997) being notable exceptions.
This paper extends the existing literature on graduate migration in three ways. First, we study the impact of both migration and industry change on the career outcomes of recent graduates, and analyse how personal characteristics affect both the migration strategy and the outcomes. Second, we move beyond a focus on monetary rewards to also consider the effects of migration and industry change on career satisfaction, which has been shown to be an important consideration for highly skilled workers (Mathios, 1989) . Third, we allow for sample selection in both migration and industry change and estimate a multinomial treatment effects model (Deb and Trivedi, 2006) . Our aim is allow for the possibility that migrants who change industry differ from migrants who do not change industry in ways that also affect their subsequent earnings and career satisfaction, an issue first raised by Gallaway (1969) . The only similar approach to ours is Nakosteen and Zimmer (1982) , who also allow for double selection according to migration and industry change, but assume that the industry change precedes (and is a determinant of) migration, rather than treating the choice as simultaneous. We also use a latent factor approach to allow for selection in both observable and unobservable characteristics (see also Nakosteen et al., 2008 , although their latent factor model is used in a different context).
The remainder of the paper is organised as follows: Section 2 discusses the previous literature and presents our conceptual framework. Section 3 details our methods and data. The descriptive and regressions results are presented in Sections 4 and 5, and Section 6 concludes.
Previous literature and conceptual issues
The literature on migration has largely abstracted from the issue of inter-industry mobility, despite significant evidence to suggest that many migratory moves also involve a change in industry of employment (Greenwood, 1975) . The consequences of ignoring this issue are highlighted by Gallaway (1969) in a comment on an earlier article by Lansing and Morgan (1967) , who had found that geographically mobile workers had lower incomes than non-mobile workers, contradicting the human capital model of migration (Sjaastad, 1962) . Gallaway (1969) shows that the wages of migrants are higher than those of non-migrants if one treats industry movers and stayers as separate groups. He shows that the lower earnings for migrants observed by Lansing and Morgan (1967) are due to the lower wages of industry-movers, who make up a large proportion of migrant workers, and concludes that this is a reflection of the lower productivity and involuntary turnover experienced by industry-movers. This finding is supported by other studies on occupational mobility, which show that industry changes lead to lower earnings, unless they occur within certain high-tech sector such as the semi-conductor industry (Ong and Mar, 1992) . This can interpreted as representing a loss in the value of sector-specific skills and information, or alternatively as the loss of employer-specific advantages such as incentive pay schemes (Kletzer, 1996) .
A few studies have attempted to further disentangle these findings and analyse the combined effects of industry change and migration on earnings, using multivariate techniques. Industry change can be conceptualised, following the Sjaastad (1962) approach to migration, as an investment in human capital, with industry-movers obtaining higher expected lifetime returns (after controlling for switching costs) from working in a different industry. All studies in the literature start from this premise, but differ in their treatment of the first stage migration equation, particularly in the choice of migration categories (some also control for employer and occupational change), and in how they deal with the selectivity bias highlighted by Gallaway (1969) .
A first set of studies include dummy variables representing the different migration categories in a post-move wage equation, while controlling for selectivity bias. This is a treatment effects model, which is also the approach followed in this paper. For instance, Krieg (1997) include a dummy variable for locational change in the earnings equation, and allow for selectivity in terms of locational change only. The effect of simultaneous changes in occupation and/or employer are then assessed using interaction terms with the selectivity-corrected migration dummy, and the authors find that a simultaneous change in location, occupation and employer has a significantly negative effect on earnings three years after migration. However, this approach does not control for selectivity in both migration and industry change, and it is likely the coefficients are affected by selectivity bias in the latter.
A second approach is based on an endogenous switching model, with a first stage that involves estimating a migration choice model, and a second stage that estimates earnings equation for each of the groups in the migration choice model. The selectivity is controlled for by allowing the error terms of the first stage of the model to be correlated with the error terms of the second stage (the outcome equation). Nakosteen and Zimmer (1982) estimate an endogenous switching model with double selection, where the first stage is composed of two equations, one for migration change and one for industry change. They assume that the decision on industry change precedes that on migration and affects the decision to migrate. The second stage of the model then estimates earnings equations for the four types of individuals (Non-migrants, Industry Migrants, Region Migrants and Industry/Region Migrants). Their results strongly support the hypothesis of selection in both migration and industry change, and in the first stage they find that women are less likely to move industry or migrate, while ethnic minorities are more likely than white individuals to change industry, but less likely to migrate. A similar approach, although one that is based on the Heckman two-step sample selection model, is used by Shaw (1991) , who finds that "movers" in terms of industry and location are well-educated workers who are seeking good job matches with employers.
While the endogenous switching approach is useful for understanding the underlying differences in the coefficients of the earnings equation for different groups of workers, our focus is on estimating the returns to migration and/or industry change in a Mincer model of earnings (extended to cover career satisfaction). Moreover, the endogenous switching approach is computationally demanding when the first stage involves a polychotomous choice (Maddala, 1983, 275-278) . We therefore use the treatment effects approach but allow the first stage choice model to be of a multinomial nature, with individuals choosing between four migration categories (based on change in location and/or industry of employment).
Data and methods
Our empirical strategy allows for the possibility that unobservable characteristics that lead an individual to choose migration and/or industry change will also affect their subsequent (postmigration) salary and career satisfaction. We therefore estimate a model composed of two stages; the first stage follows the literature in treating migration and industry change as investments in human capital, while the second stage is based on a Mincer-type model of earnings.
Model specification
In the first stage of the model, the individual chooses a migration strategy out of four mutually exclusive choices, namely to stay at the current location and in the current industry ("No change"), to move to a new location but remain in the same industry ("Location only"), to change industry but remain at the same location ("Industry only") or to change both location and industry ("Both"). Let ܸ * denote the indirect utility associated with the jth treatment, j=0,1,..., J and:
where ࢠ is a set of exogenous covariates with associated parameters ߙ , and ߟ are i.i.d. error
terms. The indirect utility ܸ * is also a function of unobserved characteristics that are common to the individual's migration strategy and outcome (salary and career satisfaction), such as entrepreneurial spirit, captured by the latent factors ݈ , which are assumed to be independent of ߟ . Without loss of generality, let j = 0 denote the control group and ܸ * = 0.
While ܸ * is not observed, we do observe the choice of migration strategy in the form of a set of binary variables d j . These are collected into a vector = ൣ݀ ଵ , ݀ ଶ , … , ݀ ൧. We follow Deb and Trivedi (2006) in assuming that the probability of selecting a given migration strategy, conditional on the latent factors, has a Mixed Multinomial Logit structure:
where j = 0, 1, 2,..., J.
The outcome equation explains the career situation of an individual 3 ½ years after graduation, and we use two outcome variables, the natural logarithm of the annual salary in 2006 (deflated to 2004 prices using the Average Earnings Index), and a binary variable to indicate whether the graduate is "very satisfied" with their career at the time of the second survey. 2 The expected value of the outcome variable is given by:
where x i is a set of exogenous covariates with associated parameter vector β, and ߛ is a vector of treatment effects relative to the control choice ("None"). Because E(y i ) is a function of the latent factors ݈ , the outcome is affected by the unobserved characteristics that also affect selection into the treatment. We assume that the outcome variables, the natural logarithm of salary in 2006, and the binary variable indicating whether an individual is "very satisfied" with his/her career, follow a normal distribution, i.e., in the case of the binary variable we estimate the second stage using a Probit model.
As noted in Deb and Trivedi (2006) , and discussed in Walker et al. (2004) and Maddala (1983) , identification of the model requires that the scale of each choice equation be normalised, if restrictions are not to be placed on the parameters or intercepts. In addition, the covariance between the errors of the choice equations needs to be fixed. This is achieved by imposing a set of normalisation restrictions ߜ = 0 for all ݆ ≠ ݇, that is, each choice is affected by a unique latent factor. In addition, we restrict the coefficients so that ߜ =1 for all j in order to normalise the scale of each choice equation. The resulting model can be estimated using a Maximum Simulated Likelihood (MSL) approach. 3 While it is not strictly necessary that the vector of covariates ࢠ includes additional variables relative to x i for the model to be identified, we include three exclusion restrictions, discussed in detail in Section 3.3.
Data
The analysis is based on data collected by the Higher Education Statistical Agency (HESA) on students who graduated from UK higher education institutions ( available for those who fall into these categories, the analysis is based on a sample of 7,060 individuals.
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We define migration using a distance-based measure, so that individuals who move beyond a given distance threshold are taken to be migrants. Since the Students in Higher Education
Institutions data is based on administrative data, we have the full postcode of place of domicile and of the higher education institution for all students in the data set. For the two surveys, however, we have less precise information. Of the respondents to the DLHE who provided information on the location on their place of work, only 29% provided the full postcode, with the remainder providing only the postcode district. In the case of the LDLHE survey only the postal district was recorded for all respondents who filled in this question. In order to maintain consistency between the various stages of the analysis, we define migration as a move of more than 15km from the centroid of the postal district of the respondent's place of work. The choice of threshold distance is based on , who find that a radius of 15km is appropriate to capture most urban areas in the UK.
In terms of sector mobility, we follow the UK Standard Classification of Economic Activities 2003, and focus on the 2 digit SIC code (or division), comprising a medium level of disaggregation, e.g., Manufacture of Textiles. However, we are interested in how the results vary with the level of industry aggregation, and we also report the findings for the 1, 3 and 4 digit SIC code levels for comparison purposes. These refer to the section (e.g., Manufacturing), through to the group (e.g., Manufacture of other Textiles), and class (e.g., Manufacture of Carpets and Rugs).
Variables included in the analysis
Our analysis ultimately seeks to explain earnings and career satisfaction for recent graduates, 3 ½ years after graduation, as a function of personal characteristics, type of university, course attended and subject studied while controlling for the effects of a change in location or industry, given possible selectivity into this choice. We estimate Mincer-type model (Mincer, 1974; Heckman et al., 2006; Lemieux, 2006) and include the following variables as covariates in x i (see
-Female: A dummy variable to indicate whether the respondent is female, in order to control for differences in salary and career satisfaction between male and female graduates. While we cannot directly measure sex discrimination, the coefficient in the salary model gives an indication of whether female graduates tend to earn lower salaries. The coefficient with respect to career satisfaction may be different; previous research has found that female graduates are more altruistic and value their job environments more relative to their male counterparts (Chevalier, 2007 ).
-Age and Age (sq): In traditional Mincer equations it is generally assumed that (log) earnings are a non-linear function of experience, which is typically measured using age minus years of schooling minus five (the school starting age). In our case, however, we do not have information on the total years of schooling, since we only know the degree awarded to each graduate and the year they started that particular course. We do not know how long each graduate studied before entering the course they graduated from in 2002/03. In order to avoid introducing additional measurement error, we therefore use age and age squared as proxies for experience.
-Ethnicity: We control for the ethnicity of the respondent by using dummy variables to indicate whether he/she is white, black, Asian or of other ethnicity. Although (as with gender) we cannot explicitly test for racial discrimination, the coefficient does give an indication of the differences in salary and career satisfaction of non-white graduates relative to those of white graduates.
-Type of university: We control for differences in human capital by using a series of dummy variables to capture the quality and type of the degree course. In particular, we control for the type of university attended by classifying higher education institutions into four categories:
Russell Group and 1994 Group (research-intensive universities), other old universities, post-1992 institutions (former polytechnics and new universities), and specialised colleges. We merge the Russell and 1994 groups because several institutions that were part of the 1994 Group in 2002/03 subsequently became part of the Russell Group, so that it is difficult to distinguish between them.
This set of variables is intended to act a rough measure of quality (Hussain et al., 2009 ).
-Type of degree: The analysis includes all students who were enrolled in first or higher degrees (but excluding further education and other vocational courses), who graduated in the 2002/03 academic year. We include both undergraduate and postgraduate students in order to test the advantage in terms of earnings and career satisfaction of studying to a postgraduate level, after controlling for subject and other characteristics. 6 The type of degree is classified into undergraduate degrees, postgraduate degrees and other first degrees (e.g., undergraduate diploma or professional qualification). This set of dummy variables intends to capture the Mincerian schooling effect (Psacharopoulos, 1994) , and we would expect higher level degrees to lead to higher wages and greater career satisfaction.
-Subject: We include the subject of study in the form of nine dummy variables capturing broad subject areas (health sciences, biological sciences, physical sciences, social sciences, business, humanities, creative arts and combined courses). The motivation is that different subjects can lead to different levels of salary and job satisfaction after graduation, after controlling for the type of university, degree and personal characteristics (Machin and Puhani, 2003) .
-Change in location or industry: The remaining variables are the treatment effect dummies, capturing whether a change in location ("Location only"), a change in industry ("Industry only)
or a change in both location and industry ("Both"), relative to the base category ("No change"), results in higher salary and career satisfaction levels, after accounting for selectivity into the choice of migration strategy.
While these covariates are taken from the Mincer earnings model literature, they are also appropriate to model career satisfaction as an alternative measure of success 3 ½ years after graduation. This alternative measure is inspired by the literature on the career paths of artists and arts graduates, who are frequently motivated by non-monetary incentives (Abbing, 2002; Comunian et al., 2010; Abreu et al., 2011) . The models using the natural logarithm of salary and career satisfaction are therefore estimated using the same set of covariates x i . Now turning to the first stage of the estimation process, our model includes most of the variables of the second stage (with the exception of the treatment effects), and three additional exclusion restrictions to aid identification. However, the motivation for including the variables, and hence the interpretation of the coefficients, is different from that in the outcome regressions. The following variables are included in ࢠ (see Eq. 1):
-Female: We control for gender by including a dummy variable for female graduates. The literature on migration has generally considered the issue of gender only in connection with tied moves of couples or households. However, a few studies have recently analysed the issue more explicitly. Faggian et al. (2007) find that women are in general less migratory, but if female graduates do migrate, they are more likely to migrate repeatedly, a finding supported by Schneider and Kubis (2009) . However, in the case of industry or occupational analysis, the literature has generally found that women are less likely to change job or industry (Nakosteen and Zimmer, 1982; Linneman and Graves, 1983) . We investigate the effect of gender on both location and industry change.
-Age and Age (sq): The cost of migration is greater for older workers, who are generally more settled in their current location and therefore have higher psychic costs of migration, and for whom the benefits are lower since the lengths of their working lives, over which the benefits are accrued, are shorter. The literature has found that age is a strong negative determinant of migration. We control for the effect of age on migration by include age (in years), and also age squared, to allow for non-linearities.
-Ethnicity: The literature has generally found that ethnic minorities tend to have lower migration propensities, perhaps due to lower access to information (which increases search costs), more limited resources to move, or because they may face discrimination at the destination Lee and Roseman, 1997; White and Wolaver, 2006) . In terms of industry change, Nakosteen and Zimmer (1982) find that non-white workers are more likely to change industry than their white counterparts, but there is no statistically significant effect on locational change (although the coefficient is negative). We test the effect of ethnicity on the propensity to migrate by including ethnicity dummies (black, Asian, and other ethnicity).
-Type of university: The human capital model of migration predicts that individuals with higher human capital are more mobile, since the benefits from migration are greater (Sjaastad, 1962) .
The search costs for educated workers are also greater than for less educated individuals; this applies in particular to those who attend elite institutions and as a result have greater access to influential networks. In the absence of a robust measure of years of schooling we use three variables to account for human capital in the analysis, the type of university attended (Russell or 1994 Group, other old university, post 1992 university or specialised college), the type of degree achieved (undergraduate, postgraduate or other first degree), and the subject studied.
-Type of degree: We use the type of degree achieved to control for human capital (see previous).
-Subject: We use dummies for the subject studied to account for human capital, but also to control for the unique career paths of certain subjects such as education and the health sciences, where graduates spend a period of additional training in a local school or hospital, which limits locational and industry change in the period immediately following graduation.
In addition, we include three exclusion restrictions to help with identification. They are intended as instruments for the migration variable in the outcome regressions. We use three variables:
-Migrated to attend university: Whether the respondent migrated to attend university, or not. We define migration in this context as a move beyond the boundaries of the Local Authority District or Unitary Authority (LAD/UA) of their place of domicile. The literature on migration has shown that previous migratory moves are highly correlated with subsequent moves, and after controlling for the type of university attended and the degree awarded, we would not expect to see a direct effect on salary or career satisfaction 3 ½ years after graduation, except indirectly via the subsequent choice of migration strategy.
-Migrated after graduation: Whether respondent migrated from the region of study within 6 months of graduation, where migration is again defined by a move from the LAD/UA of the institution. This variable is also highly correlated with subsequent migration, and as before, once we control for personal characteristics, human capital and the nature of the first job after graduation (see below), we would not expect to see an effect on salary or career satisfaction 3 ½ years after graduation, except indirectly via the propensity to change location or industry.
-First job required degree: We include this variable to capture whether the qualification obtained was a requirement for the first job obtained after graduation (either because it was a formal requirement, because it was expected, or because it provided an advantage). This is intended to capture whether the first job after graduation was a graduate-level job, with in turn affects the probability of a corrective locational or industry change later on. We expect this variable to have no direct impact on salary or career satisfaction, except through its effect on migration strategy.
The three variables perform well in the first stage of the model, as shown in Table A1 (in the Appendix). With "None" as the base category in a Multinomial Logit model of migration choice, the variables are jointly significant in all three equations of the model. This holds for all levels of industry disaggregation. Although no equivalent of the overidentifying restrictions test has been developed for this empirical framework, the instruments perform well when used in a test based on a linear IV framework using a GMM approach (Table A2 ). Hansen's J test statistic is not significant for either of the two outcome variables, at any level of industry disaggregation (Hansen, 1982) .
Descriptive statistics
In order to provide an overview of the relationships analysed in the multivariate model, we first present some descriptive statistics for the percentage of graduates in our sample who changed location and/or industry between 6 months and 3 ½ years after graduation, and their career outcomes. 7 We are primarily interested in the results where industry is defined at the 2 digit SIC code level (in keeping with the previous literature), but will also present and discuss results for other levels of sectoral disaggregation, for comparison purposes.
The percentages of graduates in each migration category are given in Table 1 . We focus on the second column of Table 1 , which shows the proportions in each category for 2 digit SIC code industries. The base category is no location or industry change ("None"), and 43% of graduates fall into this category, while a further 23% also remain at the same location, but change industry.
Of those graduates who migrate, 52% also change industry, a figure that is very close to the 56% found by Gallaway (1969) . This contrasts significantly with the 35% of the non-migrants who change industry. As we vary the sectoral definition and the level of sectoral aggregation becomes more narrow (as we move from left to right in Table 1 ), a larger proportion of graduates in each migration category is shown to have changed industry. This holds for both migrants and nonmigrants, and simply shows that more graduates change narrow sector than broad sector.
The policy reports discussed in Section 1 show that the propensity to change industry is highly subject-specific, and this can also be seen in Table 2 . Graduates from the physical sciences, business and the creative arts are the most likely to change industry at the 2 digit SIC code, while those in the health sciences and education are the least likely to change. This is probably linked to the specialised nature of the training received in the latter subjects, and the difficulties involved in applying that training to other occupations. As we move to a more narrow definition at the 4 digit SIC code these large gaps largely disappear. Tables 3-5 show basic descriptive statistics for the dependent variables used in the multivariate models. Tables 3-4 show the mean and median salaries for graduates in each migration category at 6 months and 3 ½ years after graduation (the 2006 salaries have been deflated to make them comparable to the 2004 salaries). The most successful category of graduates at 6 months are those who will subsequently change location, while the least successful are those who will change both industry and location and those who will change industry. This result remains unchanged after 3 ½ years, with those who changed location and those who remained in the same location and industry being the most successful. The findings also indicate that there is a degree of selectivity in the migration decision, and that those who change industry (either in the same location or through a move to another location) remain at a disadvantage 3 ½ years after graduation. Table 5 , showing the same indicators for the variable for career satisfaction, confirm this. Graduates who changed location or remained the same are more likely to be "very satisfied"
with their careers than those who changed industry or changed both industry and location. 
Results on graduate earnings
Turning first to the model for ln(salary), the results for the first stage of the model (corresponding to Eq. 2) are shown in the first three columns in Table 6 , while the final column gives the results for the linear regression of ln(salary) (corresponding to Eq. 3). The coefficients in the first three columns report the relative risk ratios for each choice relative to the base category which is no change. The coefficients for gender and age are as expected. Being female decreases the odds of changing both location and industry by 40%, but does not affect the other options. Every additional year of age decreases the odds of changing industry by 13% and also decreases the odds of changing both industry and location by 21%.
The effect of the ethnicity differs for location and industry moves. Being of black ethnicity increases the odds of changing industry by 76%, but decreases the odds of changing location and also decreases the odds of changing both industry and location. A similar result holds for Asian minorities with respect to changing industry (it increases the odds relative to white graduates).
These results indicate that black graduates are either more likely to resolve an unsatisfactory job match by changing industry rather than migrating. The latter would be in keeping with the literature on migration, which has found that ethnic minorities are less geographically mobile.
The results for type and quality of education show that having attended a Russell or 1994 group university reduces the odds for changing industry by 34%, as does attending a specialised college or having a postgraduate degree. This would suggest that a higher quality and more specialised education results in a better field of work match, reducing the likelihood of industry change.
Having a postgraduate degree or other first degree also lowers the odds of changing location, in keeping with the migration literature. The results for the subject of study are also as expected, with degrees in the health sciences or education lowering the odds of changing industry or of changing both industry and location, and a degree in business increasing the odds of changing both industry and location (since it provides skills suited to a wide range of industries and occupations).
The last three coefficients reported in Columns 1-3 of Table 6 correspond to the exclusion restrictions. The coefficients are also as expected; having migrated to university increases the odds of changing location or both location and industry by 76% and 68%, respectively, having migrated immediately after graduation increases the odds of a subsequent migration by 53%, and having had a job that required a degree (i.e., a graduate-level job) immediately after graduation reduces the odds of changing industry or both industry and location. This last result also supports the finding that a change in industry is a reaction to a mismatch between the degree course and the sector of employment. Now turning to the second stage of the model, we estimate a linear regression model (Eq. 3) for the ln(salary) 3 ½ years after graduation, using a Mincer equation approach. The model allows for selectivity into migration groups, based on both observable and unobservable characteristics.
The results for gender and age are again as expected. Being female results in earnings that are 16% lower than those of male graduates, while every additional year of age (proxying for labour market experience) adds 4% to earnings. We find no effects of ethnicity on earnings after controlling for sample selection bias due to migration or industry change.
With respect to the education variables, having attended a Russell or 1994 Group university results in an 8% increase in earnings (relative to having attended an "other old university"), while a degree from a post-1992 university results in 6% lower earnings, and one from a specialised college in 7% lower earnings. Similarly, higher levels of education in the form of a postgraduate degree result in 18% higher earnings. In terms of the subject studied, a degree in the health sciences or business adds to earnings (in the order of 6% and 10%, respectively), and a degree in the biological sciences, creative arts and education leads to lower earnings, with the effect being particularly strong for the creative arts (12% lower earnings).
The model allows us to estimate the return to different migration categories, relative to remaining in the same location and industry ("No change"). The results indicate that changing both industry and location ("Both") results in a fall in earnings of 11%, while a change in location results in an increase in earnings of 9%. There is no statistically significant effect for a change in industry, although the coefficient is negative. The results suggest that changing both industry and location requires a greater period of adjustment than changing location only. The results also provide evidence of a positive selection in unobservables for graduates who change both industry and location, and of negative selection for those who change location only.
Finally, we run the same model at different levels of sectoral disaggregation; the results are shown in Table 7 . As we move to more narrow categories there are more graduates who fall into the "Both" and "Industry only" categories, and fewer in the "Location only" and "None" categories. A move from left to right along Table 7 therefore picks up the effects of more subtle industry moves. The results indicate that the return to migration increases as categories become narrower. For the 4 digit SIC code the "Location only" group now includes those who stay within their narrow sector but migrate, and are therefore more likely to realise high returns to their education and industry-specific capital. The returns are in turn lower for those who change both industry and location. This group is now wider than before, including all the migrants who changed narrow job category, and is therefore likely to be picking up graduates who are not well matched to their jobs.
Results on career satisfaction
We next report on the results for the dependent variable measuring career satisfaction. We use a distinction between graduates who are "very satisfied" and all other categories in order to capture good career outcomes. The results for the first stage are virtually identical to those for the previous model, so we focus on the differences in the outcome regression.
Unlike in the previous model, gender or age do not seem to affect career satisfaction, but ethnicity does. Being of black, Asian or of other non-white ethnicity results in significantly lower levels of career satisfaction. There are no statistically significant effects for the quality of education variables, but the subject studied does affect career satisfaction, which is significantly lower for the creative arts, and significantly higher for education.
Finally, turning to the returns to migration variables, the results are very similar to those in the previous model. Changing both industry and location leads to lower levels of career satisfaction, while changing location only results in higher levels of career satisfaction. However, when varying the definition of industrial aggregation we find a few differences. Most notably, the coefficient for returns to a change in industry is statistically significant and negative when the model is run at the 3-4 digit SIC code levels. This implies that as we also consider people who changed narrow sector, we find that changing sector has a more negative effect on career satisfaction. It seems that changing narrow sector has a more negative impact on morale than changing broad sector, after controlling for selectivity effects.
The results also indicate positive selectivity for those who changed both location and industry, and negative selectivity for those who changed location only.
Conclusions
A small but growing literature has studied the determinants of graduate migration, but has not considered the determinants and outcomes of a simultaneous change in industry of employment.
In this paper we address this issue explicitly, by estimating a multinomial treatment effects model with selectivity in both observable and unobservable characteristics. We consider two outcome variables, the salary and career satisfaction of graduates 3 ½ years after graduation.
Our results indicate that graduates who change location fare better than those who do not change location or industry, but those who change both location and industry do worse. In keeping with the literature on migration this could indicate that the costs and period of adjustment are greater for migratory moves that also involve career change. With respect to personal characteristics, we find that female graduates are less likely to change both industry and location, and also earn lower salaries than their male counterparts. Moreover, we find that ethnicity has a substantial effect on migration strategy. We find that black graduates are more likely than white graduates to change industry, and less likely to migrate.
Our results also show that having a higher quality and more specialised education results in a lower likelihood to change industry, suggesting that the match between degree and field of work is a better one for more qualified graduates. The subject studied also significantly affects the likelihood of migration and the career outcome. For instance, business graduates, who are more flexible in their migration strategy, also earn higher salaries. Tables   Table 1 
